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(54) METHOD OF TREATMENT OF OPTIC CHANNEL DISEASE BY DIRECT ELECTROSTIMULATION 



(57) Abstract: 

FIELD: medicine; more particularly, 
ophthalmology; can be used also in 
neuro-surgery and neurology. SUBSTANCE: 
method involves introduction of guide needle 
accommodating conically tipped stylet 
through a puncture in the skin with a 
possibility for further separation of 
tissues. Then the guide needle is shifted 
towards the optic nerve without granulation 
of its membrane but not further then 10 mm 
from the nerve. After that the stylet is 
withdrawn and a flexible electrode with a 
working tip area not less than 10mm 2 is 
introduced through the guide needle. The 
flexible electrode carries hermetically 
sealed light guide. The guide needle is 



withdrawn and the outer end of the flexible 
electrode is secured on the skin surface. 
Electro- and photostimulation are carried 
out simultaneously by bidirectional current 
pulses from 10 to 100 mcA with pulse 
duration from 1 to 10 ms, and light pulses 
in the visible light wave range with total 
energy in the light pulse varying from 10" 2 to 
10 " 4 J Frequency of repetition of current 
and light pulses is equal to the pulse rate 
of the inner carotid artery. Daily session 
includes 3 to 5 cycles from 50 to 500 pulses 
in each cycle with 5- to 10-min intervals 
between cycles. The whole course of 
treatment includes 10 to 15 sessions. 
EFFECT: reduced injury, enhanced efficiency 
of treatment with improved vision function. 
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Russian patent 2025114 CI 

METHOD FOR TREATING OPTIC CHANNEL DISEASE 
BY MEANS OF DIRECT ELECTROSTIMULATION 

This invention falls into the field of medicine, or more precisely ophthalmology, and may 
find use in neurosurgery and neurology. 

The invention closest to the one at hand consists of a method for the treatment of optic 
nerve atrophies wherein one electrode is implanted on the posterior pole of the eye, while 
another is secured in the occipital region of the head, and they interact via a bidirectional current 
pulses with an intensity of 10-100 microamperes (jaA), a frequency of 0.1-1.0 hertz (Hz), and a 
duration of up to 150 milliseconds (msec) for a period of 10-15 minutes (min) over a course of 
up to 10 sessions. 

However, this method has shortcomings: using an electrode for electrostimulation 
involves injuries of the conjunctiva, sclera, and eye motor muscles during electrode implantation 
and extraction, and; positioning an electrode in the outer portion of the orbit makes it necessary 
to pass its current lead through the conjunctiva, which can result in inflammatory processes and 
patient discomfort during continuous stimulation. 

The purpose of the subject invention is to reduce injuries and enhance optic functions. 

According to the invention under consideration, this stated objective is achieved by virtue 
of the fact that when using the electrostimulation method to treat optic channel disease, a guide 
needle that houses a conically tipped stylet is inserted through a puncture in the skin so as to 
make tissue separation possible, the guide needle is advanced until it reaches the optic nerve 
without rupturing its tunics, but no farther than 10 millimeters (mm) therefrom, the stylet is 
withdrawn, and a flexible electrode with a working tip area of not less than 10 square millimeters 
(mm 2 ), within which a light guide is hermetically housed, is inserted through the guide needle in 
place of the stylet. The guide needle is then removed, leaving the flexible electrode in place, the 
outer end of the flexible electrode is secured to the skin surface, and electro- and 
photostimulation are simultaneously carried out using bidirectional current pulses of 10 to 100 
jaA with a pulse duration of 1 to 10 msec and light pulses in the visible wavelength range with a 
total light pulse energy of 10' 2 to 10^ joules (J), as well as with a current pulse and light pulse 
repetition frequency that is equal to the pulse rate of the internal carotid artery. There are cycles 
of 50-500 pulses during each session, with intervals between cycles of 5 to 10 min, with 3-5 
cycles per daily session, and with 10-15 stimulation sessions being carried out over the course of 
treatment. 

The proposed method for the treatment of optic channel disease is explained by way of 
clinical examples. 

Example 1 . Male patient S., medical chart (m/c) 21689, sought treatment at the 
Eye Microsurgery International Research Technology Complex (IRTC) with a diagnosis of 
partial optic nerve atrophy of posttraumatic origin in both eyes. 

Vision worsened in August of 1988 following a craniocerebral injury that involved a 
skull bone fracture. Placed on conservative treatment at his place of residence. No positive 
dynamics noted after treatment. Returned to the institutions for assistance 6 months after the 
injury. Right eye vision = 0.1 uncorrected (u/c), left eye vision = 0.4 u/c. The white visual fields 
of both eyes were unchanged, there were no red or blue visual fields, and the green visual fields 
were narrowed to 5°. 



Electroretinogram (ERG): a negligible increase in ERG component amplitude was noted 
in both eyes - an indirect indication of optic nerve pathology. 

Electrophysiological examination (EPE): moderate changes in the functional condition 
of the inner retinal layers in both eyes, as well as changes in the functional condition of the axial 
optic nerve bundle that were gross in the right eye and significant in the left eye. 

Perimetron: right eye - the almost total prolapse of the temporal hemifield, as well as 
multiple scotomas (absolute and relative) on the nasal side and in the central region of the retina, 
and; left eye - the almost total prolapse of the visual field on the nasal side and in the central 
region of the retina, as well as multiple absolute and relative scotomas, primarily in the upper 
temporal quadrant. 

Fundus of the eye: both eyes - pale, monotonous optic nerve disks with a grayish hue, 
macular region and periphery without pathology, and vessels unchanged. 

Diagnosis: posttraumatic catabatic atrophy of the optic nerve in both eyes. 

Computer tomograph (CT): during a series of CTs of the head, an area of decreased 
density was identified in the anterior pole of the right lobe 24 x 47 mm in size, together with an 
area of decreased density in the posterior left lobe 25 x 50 mm in size. Density was reduced to 
20-30 Hounsfield units (HU). The density of both optic nerves was somewhat reduce. 

An operation was performed on the patient - the implantation of an electrode for the right 
optic nerve through the retrobulbar region. The electrode was secured to the skin of the neck 
using two sutures. 

Following this operation, 10 sessions of direct optic nerve electro- and photostimulation 
were carried out using a 100-^A current pulse, with a total light pulse energy of 10' 2 J at X = 
620-650 nanometers (nm), a pulse duration of 10 msec, and a number of pulses per cycle 
equaling 50 in five cycles per session, with intervals of 10 min between cycles. 

After treatment, visual acuity on the right increased to 0.3 and an increase in visual acuity 
on the left to 0.5 was also noted. 

According to EPE data, the functional condition of the axial optic nerve bundle was 
improved to 28-30 hertz (Hz) [moderate changes]. 

The boundaries of the green visual field were expanded to 15-20°, in addition to which 
blue and red visual field boundaries of up to 10° began to be distinguished in both eyes. 

Perimetron: a decrease in the number of absolute scotomas was noted, as was the 
disappearance of the relative scotomas on the nasal side of the visual field and in the central 
region of the retina for the right eye and in the upper temporal quadrant for the left eye. 

Example 2 . Male patient K., m/c 5827, year of birth (y.o.b.) 1937. Suffered 
circulatory impairment in the optic nerve disk vessels of the left eye in April of 1988. Visual 
acuity was reduced to 0.04 u/c. A month after hospital treatment, this patient contacted the Eye 
Microsurgery IRTC. His vision did not improve following conservative treatment in the hospital 
at his place of residence. 

Upon admission, the visual acuity of the right eye was 0.3-0.4 with a correction of + 1.0, 
or 0.65, while the visual acuity of the left eye was 0.04 u/c. 

The peripheral boundaries of the right eye's visual field were narrowed by 20° on the 
nasal side, while those of the left eye's visual field were narrowed to the point of fixation on the 
nasal side and to 40° in the lower inner quadrant. 

EPE: right eye - without gross pathology, moderate changes in the functional condition 
of the inner retinal layers, and moderate changes in the axial optic nerve bundle. 



Computer perimetry of the left eye: a macular photosensitivity decrease to 14 decibels 
(dB), relative and absolute scotomas in the temporal half of the visual field, the narrowing of the 
visual field to 30° from the temporal half, and total prolapse in the nasal half of the visual field. 

Based on computer tomograms, petrified inclusions were detected in the projection of the 
internal carotid arteries and in the vicinity of the right ophthalmic artery. Optic nerve diameter 
and density were unchanged. The chiasmal-sellar region and brain density were unchanged. 

An operation was performed on this patient that involved the retrobulbar implantation of 
an electrode for the optic nerve. This electrode was secured to the skin using two sutures. 

During treatment, 15 sessions of direct electro- and photostimulation were carried out 
using a 10-jaA current pulse, with a total light pulse energy of 10" 4 J at X = 550-570 nm, a pulse 
duration of 1 msec, a number of pulses per cycle equaling 500, a three-time repetition of cycles 
per session, and intervals of 5 min each between cycles. 

Example 3 . Female patient S., m/c 20161, y.o.b. 1950. This patient had sustained 
a craniocerebral injury in 1987, accompanied by a cerebral concussion. Vision was reduced 
immediately after the injury. The patient was placed on conservative treatment at a regional 
hospital. No positive effect was noted after treatment. 

Vision in the right eye was 0.08 with a correction of - 0.75 d , or 0.1. 

Vision is the left eye was 0.06 with a correction of - 1.0, or 0.1. 

The visual fields were concentrically narrowed by 35-45° and there was a paracentral 
scotoma from the bottom and from the outside to 15°. The color visual fields were narrowed by 
25° for red and by 25° for green, while the blue visual field could not be distinguished. 

Electroretinogram: a negligible increase in ERG components amplitude was noted in 
both eyes ~ an indirect indication of optic nerve pathology. 

Computer perimetry: right eye - the prolapse of virtually the entire visual field, with 
relative integrity in the center, and; left eye - the prolapse of the visual field from the bottom, 
from the outside, and from the inside by 45°, as well as by 30-35° from the top. 

The fundus of both eyes: the optic nerve disk was discolored and pale, while the arteries 
were constricted and contorted. 

Diagnosis: posttraumatic catabatic atrophy of the optic nerve of both eyes. 

Computer tomograph: during a series of head CTs, there were multiple areas of reduced 
brain matter density in the posterior lobes and both optic nerves were thinned. 

An operation was performed on the patient - the implantation of an electrode for the right 
optic nerve through the pterygopalatine fossa. This electrode was secured to the skin of the neck 
using two sutures. Following the operation, 15 sessions of direct optic nerve electro- and 
photostimulation were carried out using 10-joA current pulse, with a total light pulse energy of 
10" 4 J at X = 620-650 nm, and a duration for each pulse of 10 msec in three cycles, with intervals 
of 5 min each between cycles and with 500 pulses per cycle. 

After treatment, the visual acuity of the right eye rose to 0.2 from - 0.75 d , while that of 
the right eye rose to 0.15 from - 1.0 d . The threshold of electric sensitivity was 78 \iA in the right 
eye and 120 |iA in the left eye. Electric lability, in Hz, was 27 on the right and 27 on the left. It 
was not possible to determine the electric sensitivity thresholds and electric lability before 
treatment due to spontaneous phosphene. 

The peripheral boundary of the visual field was expanded by 15° in the right eye and by 
10° in the left eye. The red and green visual fields were expanded by 10°. 

Computer perimetry: right eye - a moderate decrease in macular photosensitivity to 30 
dB, a paracentral absolute scotoma, restriction of the visual field in the lower hemifield to 20°, 



and peripheral restriction on the nasal side, as well as from the top along the vertical meridian, 
and; left eye - a considerable decrease in macular photosensitivity to 15 dB, a paracentral 
absolute scotoma, the prolapse of the lower outer quadrant to 45°, and peripheral restriction of 
the visual field along the vertical meridian, as well as on the nasal side. 

Conclusion: positive dynamics in visual acuity and according to functional research 
technique data were noted after treatment. 

Vision had not diminished 6 months after the operation. 

Example 4 . Male patient S., m/c 17221, sought treatment at the Eye Microsurgery 
IRTC with a diagnosis of acute degenerative (AD) optic nerve atrophy following circulatory 
impairment in the vessels that feed the optic nerves. The was partial AD optic nerve atrophy 
following circulatory impairment in the upper outer branch of the central retinal artery. Vision in 
both eyes had diminished in 1979. This patient was placed o conservative treatment in the 
hospital at his place of residence, but there was no positive effect from the treatment performed. 
Vision in the right eye upon admission to the ward was 0.05, while that in the left eye was 0.4. 

Fundus of the eye: the optic nerve disk was pale and monotonous, the borders were 
distinct, and the arteries were narrow and contorted. 

Based on electrophysiological examination data, gross changes were detected in the inner 
retinal layers of both eyes and there were significant impairments in the condition of the axial 
optic nerve bundle. The peripheral visual fields were concentrically narrowed to 30°, the color 
visual fields were narrowed to 5° on the right and to 15° on the left, and green could not be 
distinguished on the right. 

During a series of brain and orbit computer tomograms, no density changes were 
detected. The middle structures were not displaced, taking into account gross changes in 
functional parameters and the implantation of an electrode for the left eye. An operation was 
performed on this patient - the implantation of an electrode for the optic nerve through the 
pterygopalatine fossa. This electrode was secured to the skin using 2 skin sutures. 

Following the operation, 10 optic nerve electro- and photostimulation sessions were 
carried out on this patient using 100-fiA current pulses, with a total light pulse energy of 10" 2 J at 
X = 550-570 nm, a pulse duration of 1 msec, 50 pulses in each of five cycles per session, and 
intervals of 10 min between cycles. 

After treatment, the visual acuity of the right eye remained as before - 0.05 u/c, while 
that of the left eye increased to 0.9-1.0. Visual acuity remained unchanged 6 months later. 
Electrophysiological examination data on the right remained unchanged. 

According to electrophysiological examination data, a moderate change in the inner 
retinal layers was noted on the right and the condition of the axial optic nerve bundle was 
improved. The peripheral boundaries of the visual field were expanded by 10° on the orbit side 
(OS). The color visual fields were expanded by 5° and the patient began to distinguish green 
within limits of 5°. 

The proposed method has lower degree of injury than the method that involves puncture 
wounds alone and does not require the conjunctiva to be exposed during extraction. 

Patent Claims 

This METHOD FOR TREATING OPTIC CHANNEL DISEASE BY MEANS OF 
DIRECT ELECTROSTIMULATION is distinctive in that, for the purpose of reducing injuries 
and enhancing optic functions, a guide needle that houses a conically tipped stylet is inserted 



through a puncture in the skin into the orbit tissues, the guide needle is advanced until it comes 
within 10 mm of the optic nerve, the stylet is withdrawn, and a flexible electrode with a working 
tip area of not less than 10 mm 2 , within which a light guide is hermetically housed, is inserted 
through the guide needle in place of the stylet, the guide needle is then removed, leaving the 
flexible electrode in place, the outer end of the flexible electrode is secured to the skin surface, 
and electro- and photostimulation are simultaneously carried out using bidirectional current 
pulses of 10 to 100 with a pulse duration of 0.1 to 10 msec and light pulses in the visible 
wavelength range with a total light pulse energy of lO'Mo -4 J, as well as with a current pulse 
and light pulse repetition frequency that is equal to the pulse rate of the internal carotid artery. 
Patients are exposed to cycles of 50-500 pulses each during each session, with intervals of 5-10 
min between cycles, with 3-5 cycles per daily sesision, and with 10-15 stimulation sessions being 
carried out over the course of treatment. 
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(57) PecjDepaT: 

MsoGpeTeHMe othocmtch k MeAMi4HHe, a 

MMeHHO K OClDTaJlbMOJIOrUM, H MO>K6T HafiTH 

npnivieHeHMe b Hewpoxupyprnn m HeBponorw/i. 
l_4eribK) n3o6peTeHns flBrmeTCfl CHMxeHne 

TpaBMaTMHHOCTM M nOBblLUeHHfl acjDC^eKTWBHOCTW 

neneHi/m npn OAHOBpeMeHHOM noBbiujeHnn 
3pnTenbHbix cjDyHKi^MM. nocTaBJieHHa^ i^erib 
flocTuraeTcn Tew, mto b cnocoGe neMeHMfl 
3a6oneBaHMM 3pnTenbHoro TpaKTa nyTeivi 
3neKTpocTMMynnL4MM, cornacHO n3o6peTeHMK3, 

Hepe3 npOKOJI B KOTe BBOAHT C B03MO>KHOCTbHD 

pasflBuraHMfi TKaHew h rny-Han pa bm Ten b c 
pasMei^eHHbiM b Hefi KOHMMecKH saocTpeHHbiM 
MaHflpeHOM. l/lmy-HanpaBHTenb npoABwraHDT flo 
ee conn>KeHHfl co 3pnTenbHbiM HepBOM 6e3 
rapyneHM^ ero ooonoHeK, ho He flanee 10 mm ot 
Hero, M3BfieKaK3T MaHflpeH, Mepe3 
urny-HanpaBHTerib Ha MecTO MaHflpeHa bboaat 



th6khm sneKTpofl, c nnou^aAbfo paGonero 
HaKOHe^HMKa He MeHee 10mm 2 m repMeTHMHO 
pa3MemeHHbiM b HeM cbbtoboaom, n3BneKafi 
w my-Han pa bh Ten b npn HenoflBMXHOM tm6kom 
sneKTpoAe, 3aKpennsiK)T Hapy>KHbiw KOHeu 
rn^Koro sneKTpoAa Ha noBepxHOCTM ko>kh. 

3jieKTpO-M C|DOTOCTMMyJ1?ll4MfO npOBOflJRT 

OAHOBpeMeHHO eMononjqpHbiMM MMnynbcaMw 
TOKa ot 10 ao 100 mkA c AJiMTenbHOCTbio 
MMnynbca ot 1 ao 10 mc HMnynbcaMM CBeTa b 
bhahmom Anana30He atimh bojih c cyMMapHOM 
3HeprneM b CBeTOBOM MMnynbce ot 10" 2 ao 

10~ 4 fl>K M HaCTOTOM nOBTOpeHUIfl HMnyJIbCOB 

TOKa n CBeTOBbix MMnynbcoB, paBHoW nacTOTe 
nyribca BHyTpeHHePi cohhom apTepuM. B k3>kaom 
ceaHce B03AePicTByK)T i^nKnaMM no 50-500 
MMnynbcoB, c nay3aMn Me>KAy i^MKnaMM ot 5 ao 
10 mmh no 3-5 L4MKTIOB 3a eweflHeBHbiM ceaHC, 3a 
Kypc neneHMjR npoBOAsrr 10-15 ceaHCOB. 
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M3o6peTeHne othochtch k Meflni^uHe, a 

MMeHHO K OCjDTaJlbMOnorMM, H MO>KeT HafiTH 

npnivieHeHne b Hewpoxupyprnn l/i HeBponornn. 

Hawoonee 6\nn3KHM k H3o6peTeHUiio 
flBrmeTca cnocoo" neneHMH aTpoQbnfi 
3pnTenbHoro HepBa, Korfla oahh sneKTpoA 
MMnnaHTupyiOT Ha saflH^M nonioc rna3a, a 
flpyrofi cjDMKCupyioT b o6nacTM 3aTbinoHHoi2i 
nacTH ronoBbi v\ B03fleMCTByfOT SunonnpHbiM 

MMnyJlbCHblM TOKOM CHJIOM 10-100 mkA, 
HaCTOTOM 0,1-1 ,0 ATlHTBJlbHOCTbK) flO 150 MC 

b TeneHne 10-15 mhh KypcoM ao 10 ceaHCOB. 

OflHaKO AaHHbiM cnocoo" oonaAaeT 
HeflocTaTKaMn: ncnonb30BaHne aneiapoAa Ana 

3neKTpOCTMMyriflL\MH CB?13aHO c 

TpaBMaTMMHOCTbK) KOH"bK)HKTMBbl, CKJiepbl H 

rna30flBnraTeribHbix MbiLuu, npn HMnnaHTaL4MM m 
3KCTpaKi4wn oneKTpofla; pacnono>KeHne 
aneKTpoAa b Hapy>KHOw nac™ op6nTbi npuBOflMT 
k Heo6xoAMMOCTM BbiBOfla ero TOKonoABOAa 

Hepe3 KOhTbKJHKTHBy, HTO npH nOCTOflHHOM 

pa3Apa>KeHMM MO>KeT npuBOAHTb k Bocnann- 
TenbHbiM npoLjeccaM m Heyflo6cTBaM nai^eHTa. 
LJenbK) M3o6peTeHMfl flBnaeTca CHMxeHne 

TpaBMaTUHHOCTM n noBbiujeHne 3pHTeJ1bHblX 

0yHKi4MCi. 

riocTaBJieHHafi i^enb AociwaeTCfl Teivi, hto b 
cnoco6e neneHi/m 3a6oneBaHi/m 3pnTenbHoro 
TpaKTa nyTeM sneKTpocTHMynnuMn, comacHO 
M3o6peTeHHfo, nepe3 npoKon b K0>Ke bboa^t c 

BO3MO>KHOCTbK0 pa3ABHraHMfl TKaHGM 

urny-HanpaBMTerib c pa3MeLu,eHHbiM b Hew 

KOHUHeCKM 3aOCTpeHHblM MaHApeHOM, 

npoABurawDT ee ao connweHMfl co 3pnTenbHbiM 
HepBOM 6e3 HapyiueHHfl ero ocononeK, ho He 
Aariee 10 mm ot Hero, M3BneKaK)T MaHApeH, 
nepe3 urny-HanpaBMTerib Ha Mecra MaHflpeHa 
bboaat ruSKMki sneKTpoA, c nnomaAbfo paoonero 
HaKOHeHHUKa He MeHee 10 mm 2 h repMeTi/iHHO 

pa3MeLL4eHHblM B HGM CBeTOBOAOM, M3BfieKaK)T 

urny-HanpaBHTerib npn HenoABM>KHOM tmGkom 
aneKTpoAe, 3aKpennaKDT Hapy>KHbiM KOHei^ 
rn^Koro sneKTpoAa Ha noBepxHOCTH ko>kh, 
OAHOBpeMeHHO npoBOA^T 
SneKTpOCjDOTOCTMMyJIflLiMfO 6nnOJ1^pHblMH 

MMnynbcaMM TOKa ot 10 ao 100 mkA c 
AnnTenbHOCTbK) i/iMnynbca ot 1 ao 10 mc 
MMnyribcaMU CBeTa b biwimom Anana30He atihh 
bojih c cyMMapHOM SHeprnePi b CBeTOBOM 
MMnyribce ot 10" 2 ao 10" 4 fl>K h nacTOToCi 
noBTopeHi/m HMnynbcoB TOKa n CBeTOBbix 
HMnynbcoB, paBHOM nacTOTe nynbca BHyTpeHHefi 

COHHOM apTepMM, B 03 Ae M CT By K)T B Ka>KAOM 

ceaHce mwKnaMU no 50-500 MMnyribcoB c 
nay3aMH Me>Kfly unKnaMUT ot 5 ao 10 mhh no 3-5 
14MKJ10B 3a eweAHeBHbiM ceaHC, npoBOAfl 3a Kypc 
JieneHMfl 10-15 ceaHCOB CTMMynfli^MM. 

l~lpeAno>KeHHbiM cnocoo" neneHi/ia 
3a6oneBaHHM 3pnTenbHoro TpaKTa noscHfleTCfl 
KnuHMHecKMMM npwMepaMH. 

n p M M e p 1. BonbHOM C, a/K 21689, 
HaxoAMficfl Ha JieMeHUM b MHTK M^Kpoxupyprnn 
rna3a c AnarH030M: HacTMHHaa aTpoq3i/m 
spuTenbHoro HepBa nocTTpaBMaTunecKoro 
reHe3a o6omx rna3. 

3peHne yxyALiinnocb b aBrycTe 1988 r. 
nocne nepenHO-M03roBOM TpaBMbi c nepenoMOM 
KOCTePi nepena. HaxoAunc^ Ha KOHcepBaTMBHOM 
neneHMM no MecTy >KHTenbCTBa. riorio>KMTejibHafi 
AHHaMHKa nocne neneHU?! He OTMeneHa. 
06paTnncfl 3a noMombio b HHCTMTyT Mepe3 6 
Mecfli^eB nocne TpaBMbi. 3peHne npaBoro rna3a 
= 0,1 h/k, 3peHne neBoro rna3a = 0,4 h/k. 
riona speHMfl Ha 06a rna3a Ha 6enbii?i i4BeT He 
M3MeHeHbi, nonfl 3peHM?i OTcyTCTByHDT Ha 
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KpaCHbIM M CMHUM L^BeT, Ha 3eneHbin l4BeT 
cy>KeHbi Ha 06a rna3a ao 5°. 

3PT - OTMenaeTca He3HannTenbHoe 
yBennneHne aMnnnTyAbi KOMnoHeHTOB 3PT Ha 
06a rna3a - KOCBeHHbiM npn3HaK naTonornn 
3pnTenbHoro HepBa. 

30H: yMepeHHbie M3MeHeHH^ 
cjDyHKi^noHanbHoro coctoahua BHyTpeHHMX cnoeB 
ceTHaTKH o6omx ma3, rpy6bie M3MeHeHM?i Ha 
npaBOM rna3y n 3HaHMTenbHbie n3MeHeHna Ha 
neBOM rna3y c^yHKi^MOHanbHoro cocTOHHua 
aKcuanbHoro nyHKa 3pnTenbHoro HepBa. 

nepuMeTpoH: npaBbifi rna3 - noHTM nonHoe 
BbinaAeHne BucoHHoro nonynoniR, 
MHO>KecTBeHHbie CKOTOMbi (aoconfOTHbie n 

OTHOCMTenbHbie) C HOCOBOM CTOpOHbl M B 

L^eHTpanbHOM o6nacTM ceTHaTKH. JleBbiM rna3: 
noHTH nonHoe BbinaAeHne non^ 3peHna c 
hocobom CTopoHbi m b L4eHTpanbHoCi o6nacTM 
ceTHaTKH, MHO>KecTBeHHbie a6conjoTHbie m 
OTHOCMTenbHbie CKOTOMbi, npenMyu^ecTBeHHo b 

BepXHe-BMCOHHOM KBaflpaHTe. 

n~ia3Hoe aho: 06a rna3a - a^ckm 
3pnTenbHoro HepBa 6neAHbie, MOHOTOHHbie, c 
cepoBaTbiM OTTeHKOM, MaKyn^pHa^ oSnacTb m 
nepucpepn?! - 6e3 naTonorwu. CocyAbi He 

M3MeHeHbl. 

flnarH03: nocTTpaBMaTMMecKaa HHCxoAflLnaa 
aTpocj3Hfl 3pnTenbHoro HepBa o6omx rna3. 

KoMnbKDTepHbiw TOMorpacf): Ha cepwn KT 
ronoBbi onpeAenaeTca 30Ha noHH>KeHMfl 
nnoTHOCTM b nepeAHeM nonfoce npaBOM no6HOM 
Aonn pa3MepoM 24x47 mm m soHa noHM>KeHHoPi 
nnoTHOCTM b 3aTbinoHHOM neBow Aone pa3MepoM 
25x50 mm. rinoTHOCTb CHUxeHa ao 20-30 efl.H 
nnoTHOCTb o6onx 3pnTenbHbix HepBOB 
HecKonbKO CHM>KeHa. 

BonbHOMy CAenaHa onepai^ufi 
HMnnaHTau,nfl aneKTpoAa k npaBOMy 
3pnTenbHOMy HepBy nepe3 peTpo6ynb6apHyio 
o6nacTb. SneKTpoA qbuKcwpoBaH Ha KO>Ke u^eKH 

AByMfl LUBaMfl. 

riocne onepai^nn npoBeAeHO 10 ceaHCOB 
np^Mow sneKTpocTMMyrifli^MH n 
c|DOTOCTMMyn?iu 1 MH 3pnTenbHoro HepBa npn TOKe 
b MMnynbce 100 mkA, cyMMapHOM GHeprnn 
CBeTOBoro noTOKa b MMnynbce 10" 2 fl>K, 
npn x=620-650 hm, AnnTenbHOCTM HMnynbcoB 
10 mc m HMcne MMnynbcoB 3a i^MKn, paBHOM 50, 
naTbKD L4MKnaMH 3a ceaHC c nay3aMH Me>KAy 
LjkiKnaMH 10 mmh . 

nocne neneHMfl ocTpoTa speHM^ cnpaBa 
noBbicunacb ao 0,3, OTMenanocb TaioKe 
noBbiLueHne ocTpoTbi 3peHMfl n cneBa flo 0,5. 

l~lo A^HHbiM 30H ynyHLiinnncb A^HHbie 
cjDyHKi^noHanbHoro cocTO?iHMfi aKcuanbHoro 
nyHKa 3pwTenbHoro HepBa ao 28-30 Tu, 
(yMepeHHbie M3MeHeHnn). 

TpaHni^bi nonn 3peHna Ha 3eneHbm i^BeT 
pacLunpunncb ao 15-20°, CTann onpeAenfiTbcs 
rpaHMi^bi nona 3peHM^ Ha cmhhm m KpacHbiM i^BeT 
AO 10° Ha 06a rna3a. 

riepuMeTpoH: OTMenaeTca yMeHbiueHMe 
KonnnecTBa aSconfOTHbix ckotom, MCHe3HOBeHne 

OTHOCMTenbHblX CKOTOM C HOCOBOM CTOpOHbl 

nonfl 3peHna m neHTpanbHoti o6nacTM ceTHaTKM 
Ha npaBbm rna3 m b BepxHe-BucoHHOM 
KBaApaHTe Ha neBbiw rna3. 

n p m m e p 2. BonbHOM K., a/K 5827, 1937 
r.p. nepeHec HapyiueHne KpoBooGpau^eHMfl b 
cocyAax AUCKa 3pnTenbHoro HepBa neBoro rna3a 
b anpene 1988 roAa. OcTpoTa 3peHnn 
CHM3nnacb ao 0,04 h/k. 06paTMnc?i nepe3 Mecflu, 
nocne CTai^noHapHoro neneHna b MHTK 
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MuKpoxupyprna rnasa. 3peHne nocne 
KOHcepBaTHBHoro neneHna b CTaLjMOHape no 
MecTy >KHTGJibCTBa He ynyHLUnnocb. 

ripn nocTynneHnn: ocTpoTa speHi/ia npaBoro 
rna3a = 0,3-0,4 c +1,0 = 0,65, ocTpoTa 
3peHnn neBoro rna3a - 0,04 h/k. 

nepucfjepuMecKMe rpaHHijbi nana 3peHMfl 
npaBoro rna3a cyweHbi c hocobom CTopoHbi Ha 
20°, neBoro rna3a cyxeHbi flo tohkm 0MKcai_^L/i c 

HOCOBOM CTOpOHbl H flO 40° B 

HM>KHe-BHyTpeHHeM KBaApaHTe. 

3<t>l/l: npaBbifi rna3 6e3 rpy6oM naTonornn: 

yMepeHHbie M3MGHGHMA CjDyHKL\MOHaribHOrO 
COCTOflHMfl BHyTpeHHUX CJIOeB CeTHaTKM n 

yiwepeHHbie M3MGHeHMfi aKcuanbHoro nyHKa 
3pnTeribHoro HepBa. 

KoMnbHDTepHafl nepuMeTpua neBoro rna3a; 
CHMxeHne CBeTOHyBCTBHTenbHOCTM MaKynn flO 
14 flB, oTHOcnTeribHbie n a6conK3THbie ckotomn 
b bmcohhom nonoBMHe nona 3peHna, cyweHi/ie 
nona 3peHMfl ao 30 ° c bmcohhom nonoBMHbi, 
nonHoe BbinafleHMe b hocobom nonoBMHe nona 

3peHMfl. 

Ha KOMnbHDTGpHbix TOMorpaMMax BbmBJieHO 
b npoeKi4MM BHyTpeHHMX coHHbix apTepuCi M B 
o6riacTM npaBOM ma3HOM apTepwn 
neTpucjDMi^npoBaHHbie BmiJOHeHMfl. fluaivieTp n 
nnoTHOCTb 3pnTenbHoro HepBa He M3MeHeHa. 
Xna3MaribHO-ceriJiflpHafl oonacTb m nnoTHOCTb 
ronoBHoro M03ra He M3MeHeHbi. 

BoribHOMy npoM3BefleHa onepau,Mfl 
MMnnaHTai_\MH sneicrpoAa k 3pnTenbHOMy HepBy 
peTpo6yrib6apHO. 3neKTpoA cfjuKcupoBaH Ha 

KO>Ke AByM^ LUBaMH. 

ripn ne'-ieHMH npoBOAnnocb 15 ceaHCOB 

npflMOM 3JieKTpOCTHMyJ1fll4MH n 

4)OTOCTHMynfli4ixin npn TOKe b nivinyjibce 10 mkA, 
cyivuviapHOM 3Heprnn CBeTOBoro noTOKa b 
MMnynbce 10" 4 fl>K, npn X =550-570 hm, 
AnnTenbHOCTM WMnynbcoB 1 mc m Hwcne 
MMnyribcoB 3a i4Hitn 500, 3-KpaTHOM noBTopeHMH 
L^HKnoB 3a ceaHC c nay3aMM 5 muh. 

[~l p m m e p 3. BonbHajR C, a/K 20161, 
1950 r.p. MepenHO-M03roBaa TpaBMa b 1987 r. 
c coTpaceHneM M03ra. 3peHkie CHM3HJiocb cpa3y 
nocne TpaBMbi. HaxoAnnacb Ha 
KOHcepBan/iBHOM ne^eHnn b o6nacTHotf 
6onbHni4e. f~lono>KMTenbHoro scjDc+jeKTa nocne 
neneHM^ He OTMeneHO. 

3peH^e npaBoro ma3a = 0,08 c - 0,75 fl = 
=0,1. 

3peHMe neBoro rna3a = 0,06 c - 1 ,0 = 0, 1 . 

rionfl 3peHM?i KOHi4eHTpnnecKM cyxeHbi Ha 
35-45°, napaLjeHTpanbHafl CKOTOMa 
CHM3y-CHapy>KH ao 15°. nona 3peHi/m Ha LpeTa 
cyweHbi: Ha KpacHbiM - Ha 25°, Ha 3eneHbiM - Ha 
25°, cm hum LjBeT He pa3nnMaeT. 

3neKTpopeTMHorpaMMa: OTMeMaeTCH 
He3HannTenbHoe yBennMeHne aMnnmyAbi 
KOMnoHeHTOB 3PT Ha o6a ma3a - KOCBeHHbiw 
npn3H3K na~ronornn 3pnTenbHoro HepBa. 

KoMnbKDTepHasi nepuMeipua: npaBbiM rna3 - 
npaKTunecKM BbinaAeHkie Bcero nona 3peHM?i c 

OTHOCMTenbHOM COXpaHHOCTbKD b i^eHTpe. JleBbIM 

ma3 - BbinaAeHne nona 3peHHfl CHH3y, CHapy>KM 
n CHyTpn Ha 45°, CBepxy - Ha 30-35°. 

Tna3Hoe aho o6omx rna3: a^ok spuTeribHoro 
HepBa A^KonopupoBaH, 6neAHbifi ; apTepnn 

Cy>KeHbl, M3BMTbl. 

flnarH03: nocTTpaBMaTMMecKafi HucxoAflLna^ 
aTpoc|DMfi 3pnTenbHoro HepBa o6onx rna3. 

KoMnbHDTepHbiw TOMorpacfj: Ha cepnn KT 
ronoBbi MHO>KecTBeHHbie 30Hbi noHM>KeHna 
nnoTHOCTH BemecTBa ronoBHoro M03ra b 
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3aTbinoHHbix Aonax, o6a 3pmenbHbix HepBa 

HCTOHHeHbl. 

BonbHOM CAenaHa onepai^na - MMnnaHTai^ufi 
3neKrpoAa k npaBOMy 3pMTenbHOMy HepBy nepe3 
KpbmoHe6HyKD AMKy. OneKTpoA cjDMKCupoBaH Ha 
KOHi_\e Li^eKM ABywiH ujBaMM. nocne onepai^nn 
npoBeAeHO 15 ceaHCOB npflMOM 

3neKTpOCTMMynfll4MM V\ (+JOTOCTMMynflL4MM 

3pnTenbHoro HepBa npn TOKe b MMnynbce 10 
mkA, cyivuviapHOM OHeprnw b CBeTOBOM MMnynbce 
10" 4 fl>K, npn X =620-650 hm, Arisen bHOCTi/i 
Ka>KAoro MMnynbca 10 mc TpeMfl i4MKnaMM c 
nay3aMM Me>KAy i^MKnaMU no 5 mmh no 500 
MMnynbcoB 3a uy\Kn. 

nocne neMeHna ocTpoTa 3peHHfl npaBoro 
rna3a noBbic^nacb ao 0,2 c - 0,75 fl , neBoro 
rna3a - ao 0,15 c - 1,0 a . nopor aneKipunecKOM 
HyBCTBMTeribHOCTM Ha npaBOM rna3y - 78 mkA, 
Ha neBOM - 120 mkA. 3neKTpnHecKaa 
na6nnbHOCTb, cnpaBa - 27, cneBa - 27. 
noporn sneKTpuHecKOM nyBCTBHTenbHOCTM m 
aneKTpuHecKyfo na6nnbHOCTb ao neneHMfl 
onpeAennTb He yAaBanocb M3-3a 
caMonpon3BonbHoro c|Docc|DeHa. 
nepuc^epunecKan rpaHHL4a nonn 3peHM?i 
paciunpunacb Ha npaBOM rna3y Ha 15°, cneBa 
- Ha 10°. non^ 3peHM?i Ha KpacHbiM n 3eneHbiM 
4BeT pacLunpunncb Ha 10°. 

KoMnbKDTepHaji nepi/iMeTpi/ia: npaBbiM rna3 - 
yMepeHHoe CHH>KeHne CBeTonyBCTBHTenbHOCTM 
MaKynn ao 30 ab, napai^eHTpanbHaa 
aSconfOTHaa CKOTOMa, orpaHM^eHMe nona 
3peHna b HM>KHeM nonynone ao 20 ° n 
nepucfjepunecKoe orpaHnneHne c hocobom 
CTopoHbi n CBepxy no BepTMKanbHOMy 
MepnAnaHy. JleBbiM rna3 - 3Ha^MTenbHoe 
CHM>KeHne CBeTOHyBCTBMTenbHOCTM MaKynbi ao 
15 ab, napai4eHTpanbHa?i a6conK)THa?i CKOTOMa, 
BbinaAeHne HM>KHe-Hapy>KHoro KBaApaHTa ao 
45 °, nepucjDepuHecKoe orpaHMHeHne nons 
3peHM5i BAonb BepTHKanbHoro MepMAMHa m c 

HOCOBOM CTOpOHbl. 

3ai<nK)HeHMe: OTMenaeTC^ nono>KMTenbHa?i 
AHHaMUKa nocne neHeHna no ocipoTe 3peHM?i m 
no AaHHbiM t+jyHKi^noHanbHbix MeTOAOB 
nccneAOBaHna. 

Mepe3 6 Mec^i^eB nocne onepai^MH 3peHne 

He CHM3MnOCb. 

n p n m e p 4. BonbHOM C, a/K 17221, 
HaxoAHnca Ha neneHMM b MHTK MuKpoxupyprMfl 
rna3a c Anai~H030M: Ofl-aTpocjDMfi 3pnTenbHoro 
HepBa nocne HapyiueHUJR KpoBoo6paLneHnsq b 
cocyAax, nuTajoLL^nx 3pnTenbHbifi HepB. OC - 
qacTM^Ha?i aTpocfjMfl 3pnTenbHoro HepBa nocne 
HapyiueHMfl KpoBoo6pameHi/ifl b 
BepxHe-HapyxHOM BeTBH u,eHTpanbHOM apTepnn 
ceTHaTKM. 3peHne Ha o6a rna3a CHM3nnocb b 
1979 roAy. HaxoAnncn Ha KOHcepBaTMBHOM 
neneHMH b 6onbHMi4e no MecTy >KMTenbCTBa, 
nono>KMTenbHoro scfrcfceKTa ot npoBeAeHHoro 
neneHM^ He 6bino. 3peHne npaBoro rna3a npw 
nocTynneHMM b OTfleneHMe = 0,05, neBoro -0,4. 

Tna3Hoe aho: auck 3pnTenbHoro HepBa 
GneAHbM, MOHOTOHHbiM, rpaHMi^bi ^eTKne, 

apTepMM y3KMe, M3BMTbl. 

no ASHHblM 3neKTpocfjM3MonorMMecKnx 
nccneflOBaHMM BbmBneHbi rpy6bie M3MeHeHnsq bo 
BHyTpeHHUx cnoflx ceTHaTKH ooonx rna3, 
3HaHMTenbHbie HapyujeHMfl cocTOflHMfl 
aKcuanbHoro nyHKa 3pMTenbHoro HepBa. 
nepwc^epMHecKne nona 3peHna KOHi4eHTpMHecKM 
cy>KeHbi ao 30°, nona 3peHMfl Ha i^BeTa cyweHbi 
cnpaBa ao 5°, cneBa - ao 15°, 3eneHbiM i^BeT 
cnpaBa He pasnnnaeT. 
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Ha cepnn KOMnbKDTepHbix TOMorpaMM 
ronoBHoro M03ra w op6MT M3M8H6hm51 nnoTHOcTM 
He BbmBneHO. CpeflMHHbie CTpyKTypbi He 
CMemeHbi. YMHTbiBa^ rpyo"bie M3MeHeHHfl 
0yHKi4HOHanbHbix noKa3aTenefi n MMnnaHTai^nn 
aneKTpofla Ha neBbifi rna3. EonbHOMy qqenaHa 
onepau,Mfl - HMnnaHTai_\km aneKTpofla k 
3pnTenbHOMy HepBy nepe3 KpbinoHeb~Hyfo HMKy. 

3neKTpOfl CjDMKCHpOBaH 2 KO>KH blMM LUBaMU Ha 
KO>Ke. 

riocne onepaunn SonbHOMy npcmefleHO 10 
ceaHCOB sneKTpocTHMynflLjwH m 
c£oTOCTHMynfli4wn 3pnTenbHoro HepBa npn TOKax 
b MMnynbce 100 mkA, cyMMapHofi 3Heprnn b 
CBeTOBOM MMnynbce 10" 2 fl>K, npn x = 550-570 
hm, flnnTenbHOCTM HMnynbcoB 1 mc no 50 
MMnynbcoB n^TbK) i^nKnaiviM 3a ceaHC c nay3aMM 
Me>Kfly i^nKnaMU 10 mmh. 

riocne neneHMfl ocTpoTa 3peHwa npaBoro 
rna3a ocTanacb npe>KHew - 0,05 h/k, a ocTpoTa 
3peHnn neBoro ma3a noBbicunacb flo 0,9-1,0. 
OcTpoTa 3peHM5q nepe3 6 MecaLjeB He 
M3MeHMnacb. flaHHbie 3neKTpocf)H3nonorMHecKnx 
MccneflOBaHUM cnpaBa He H3MeHwnncb. 

l~lo flaHHbiM 3neKTpocfiM3nonorMMecKMX 
nccneflOBaHMM cneBa OTMenaeTca yiviepeHHoe 
M3MeHeHne bo BHyTpeHHMX cnoax ceTHaTKM, 
ynyHLUnnocb cocTOfiHue aKcuanbHoro nyHKa 
3pnTenbHoro HepBa. riepnapepuHecKne rpaHni^bi 
nona 3peHM?i pacujupunncb Ha 10° Ha OC. rionfl 
3peHMfi Ha i^BeTa pacu_Mpnnncb Ha 5°, oonbHofi 
CTan pa3nnnaTb 3eneHbiM u,BeT b npeflenax 5°. 

npeflnaraeMbiPi cnocoo" MMeeT HH3Kyra 

TpaBMaTMHHOCTb CnOCOO~a, CB?l3aHHyK3 nuiub c 
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nyHKTai^MOHHbiMn noBpe>KfleHMfiMM, a npn 

3KCTpaKI4HH He Tpe6yeT BCKpblTMfl KOH"bK)HKTHBbl. 

cDopwiyna M3o6peTeHi/m: 

CnOCOB /lEMEHMfl 3AEOJ1EBAHHM 
3PHTEJlBHOrO TPAKTA nP^MOM 

3JlEKTPOCTMMyn^L4HEM, OTnMHaK)iflMMC?i 

TGM, MTO, C L^enbfO CHH>KeHMfl TpaBMaTMHHOCTH M 

noBbiiueHMiq 3pnTenbHbix cjDyHKU.Hfi, nepe3 

npOKOn B KO>Ke BBOflflT B TK3HM Op6MTbl 

urny-HanpaBHTenb c pa3MeLU,eHHbiM b Hew 

KOHUHeCKM 3aOCTpeHHblM IViaHflpeHOM, 

npoflBMrahDT ee flo co\nn>KeHHfl co 3pnTenbHbiM 
HepBOM Ha paccTO^HMH 10 mm ot Hero, 
n3BneKafOT MaHflpeH, nepe3 urny-HanpaBMTenb 
Ha MecTO MaHflpeHa bboaat ™o~kmm sneKTpon, c 
nnoL^aflbto pa6onero HaKOHeHHi/ma He MeHee 10 
mm 2 n repMeTUHHO pa3MeLfleHHbiM b HeM 
GBeTOBOflOM, MSBneKaHDT urny-HanpaBHTenb npn 
HenoflBH>KHOM p/6kom sneKTpofle, 3aKpennafOT 
Hapy>KHbiPi KOHei^ n/io"Koro sneKTpofla Ha 

nOBepXHOCTH K0>KM, OflHOBpeMeHHO npOBOflflT 

sneKTpo- n clDOTOCTHMynflL^HO 6nnonflpHbiMM 
MMnynbcaMM TOKa 10 - 100 mkA c 
flnnTenbHOCTbfo HMnynbca 0,1 - 10 mc \a 
HMnynbcaMM CBeTa b bmammom flnana30He flnMH 
BonH c cyMMapHow SHeprwePi b CBeTOBOM 
MMnynbce 10" 2 - 10" 4 fl>K n nacTOTOM noBTopeHun 
HMnynbcoB TOKa v\ CBeTOBbix HMnynbcoB, paBHofi 
nacTOTe nyribca BHyTpeHHeCi cohhow apTepnn, 
B03fleCicT By kdt b Ka>KflOM ceaHce i^nKnaMM no 50 
- 500 MMnynbcoB c nay3aMH Me>Kfly i^MKnaMM 5 - 
10 mmh no 3 - 5 L4MKnoB 3a eweflHeBHbifi ceaHC, 
npoBOfln 3a Kypc neneHMfi 10-15 ceaHCOB 
CTMMynflL^nPi. 
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